Abstract-In
Sympathetic contractions of dog mesen teric artery and some blood vessels are not completely inhibited by a-adrenergic receptor blocking agents (1, 2). Because the resistant component is abolished after desensitization of P2X-purinergic receptors with a,j3-Me ATP, it has been suggested that the response is purinergic in nature (3-7). However, it is uncertain what substance is actually involved in the sympathetic purinergic response, al though the neurogenic release of ATP has been demonstrated in non-vascular tissues (8) . In the present study, we examined whether the sympathetic purinergic response can be mimicked by exogenous ATP in the dog mesenteric artery.
Dogs of either sex, weighing 8 to 15 kg, were anesthetized with thiopental sodium (20 mg/kg, i.v.), exanguinated from the common carotid arteries and the mesentery removed. The mesenteric arteries were isolated and cut into helical strips, approximately 2 mm in width and 15 mm in length, under a dissecting microscope. Then, the endothelium layer was rubbed with filter paper in order to avoid any possible involvement of endothelium cell derived factors in the mechanical responses. The strips were mounted vertically in an organ bath containing 20 ml Krebs-Henseleit solu tion of the following composition: 112 mM NaCI, 5.9 mM KCI, 1.2 mM MgCI2, 2 mM CaCl2, 25 mM NaHC03, 1.2 mM NaH2PO4 and 11.5 mM glucose. To block adrenergic responses, prazosin (0.5 ,M) and propranolol (1 /CM) were added to the bath solution throughout the experiment. The bath medium was maintained at 37T, pH 7.4, and was equilibrated with a gas mixture consisting of 95% 02 and 5% C02. A resting tension of 1.0 g was applied, and the responses were recorded isometrically through force-displacement transducers. The preparations were allowed to equilibrate for 90 min in the bathing medium before experiments were started. Electrical transmural stimulation was applied through a pair of platinum-wire electrodes. Stimulus parameters were 0.3 msec duration and supra maximum voltage (10 V) for 10 or 20 sec. Stimulus frequencies were varied from 1 to 20 Hz. Drugs were added directly to the bath. results out of 10 preparations. These re sponses to electrical stimulation were com pletely inhibited after treatment with guane thidine (3 uM, n=3) or a,8-Me ATP (10 /iM) (n=5, Fig. 1 C) suggesting that the responses are sympathetic and are mediated through P2X-purinergic receptors (4-6). In fact, the sympathetic purinergic responses were mim icked by brief exposure to a,(3-Me ATP, a P2X-purinergic receptor selective agent (9) . For example, brief application (for 30 sec) of a,8-Me ATP (0.1-1 tiM) produced a con traction, which was followed by a relaxation upon removal of the drug in PGF2a-con tracted arteries (Fig. 1 B) . On the other hand, exogenous ATP at concentrations ranging from 10 to 1000 nM elicited only a relaxation. At higher concentrations, a transient con traction preceded the sustained relaxation (Fig. 1 B) . When a single concentration of ATP (10 ,uM) was non-cumulatively applied for 30 sec, a small contraction and a subsequent relaxation were produced during the exposure to ATP. Removal of ATP further developed a relaxation. The amplitude of the initial con traction induced by 10 aM ATP was ap proximately equal to those induced by elec trical stimulation at 1 or 3 Hz (n=5). Treat ment with a,(3-Me ATP (10 tiM) abolished the contractile response to ATP, while the relaxing response remained without inhibition (n=5, Fig. 1C ). These results suggest that only the contractile response is mediated through P211-purinergic receptors. B. a, p-Me ATP or ATP was applied noncumulatively (for 30 s) or cumulatively under PGF2a-induced active tension.
C. The preparation was treated with a, (3-Me ATP (10 pM) in order to desensitize P2,1-purinoceptors.
Prazosin (0.5 pM) and propranolol (1 pM) were present throughout the experiments.
The concentrations of PGF2a and papaverine were 0.5 and 100 pM, respectively.
the dog mesenteric artery may be caused by an unknown substance selective to P2X purinergic receptors (designated as substance P2X), rather than ATP. Alternatively, neuro genically released ATP may act on only the P2X-purinergic receptors, unlike exogenous ATP.
